Inhibition of electrogenic Na(+)-pumping in isolated atrial tissue from patients treated with digoxin.
The effect on the cardiac sarcolemmal Na+,K(+)-pump of therapeutic concentrations of cardiac glycosides administered long-term to humans in a clinical setting is uncertain. We therefore examined Na+,K(+)-pump activity in atrial tissue from two groups of patients undergoing cardiac surgery. Fourteen patients received digoxin long-term until the time of surgery and 12 "controls" never received digoxin. The hyperpolarization produced by the electrogenic Na+,K(+)-pump in response to an increase in intracellular Na+ activity was utilized to evaluate Na+,K+)-pump activity. After excision from the patients, specimens of atrial tissue were Na(+)-loaded by cooling to 2-3 degrees C for 1 hr. They were then warmed to 30 degrees C in Tyrode's solution containing 20 mM K+. After warming the resting membrane potential of the tissues from both groups transiently hyperpolarized to levels more negative than the equilibrium potential for K+ (= approximately -50 mV in 20 mM K+) indicating that the hyperpolarization was the consequence of electrogenic Na(+(-pumping. The maximal hyperpolarization of the resting potential in tissue from patients receiving digoxin long-term (-58.4 +/- 1.9 mV, mean +/- S.D.) was significantly (P less than .01) less negative than that in tissue from patients in the control group (-69.9 +/- 2.2 mV). These data support the hypothesis that digoxin, administered therapeutically in the clinical setting, can inhibit the Na(+)-pump in human heart, and that during long-term administration of digoxin the inhibition can be sustained.